Structure-function mapping of interleukin 1 precursors. Cleavage leads to a conformational change in the mature protein.
The two interleukin 1 (IL-1) genes (IL-1 alpha and beta) encode 31-kDa precursor molecules, which are cleaved upon secretion to generate the mature, active, carboxyl-terminal 17-kDa proteins. The IL-1 beta precursor is inactive, whereas the IL-1 alpha precursor is as active as the mature IL-1 alpha. In this report, we demonstrate that when either of the recombinant precursors is processed to the mature form, the mature region undergoes a conformational change from a proteinase K-sensitive structure to one that is proteinase K-insensitive. In addition, cysteine residues that are exposed to solvent in the IL-1 beta precursor become buried in the mature protein. Limited structure-activity mapping of the IL-1 beta precursor indicates that the amino-terminal 76 residues are responsible for the conformational change, whereas the most dramatic change in biological activity occurs after further removal of residues 77-94. These findings suggest that the altered structure of the mature region in precursor IL-1s has been conserved for some function. Denaturation/renaturation experiments implicate the precursor domain in protein folding, and by analogy with signal-directed secretory proteins, the unique conformation of the precursors may play a role in IL-1 secretion.